Hospital Consumer Assessment of Healthcare Providers and Systems (Adult HCAHPS ® ) scores for public reporting and pay-for-performance for most US hospitals, but no publicly available standardized survey of inpatient experience of care exists for pediatrics. To fill the gap, CMS and the Agency for Healthcare Research and Quality commissioned the development of a pediatric version (Child HCAHPS), a survey of parents/ guardians of pediatric patients (,18 years old) who were recently hospitalized. This article describes the development of Child HCAHPS, which included an extensive review of the literature and quality measures, expert interviews, focus groups, cognitive testing, pilot testing of the draft survey, a national field test with 69 hospitals in 34 states, psychometric analysis, and end-user testing of the final survey. We conducted extensive validity and reliability testing to determine which items would be included in the final survey instrument and develop composite measures.
We analyzed national field test data of 17 727 surveys collected in November 2012 to January 2014 from parents of recently hospitalized children. The final Child HCAHPS instrument has 62 items, including 39 patient experience items, 10 screeners, 12 demographic/descriptive items, and 1 open-ended item. The 39 experience items are categorized based on testing into 18 composite and single-item measures. Our composite and single-item measures demonstrated good to excellent hospital-level reliability at 300 responses per hospital. Child HCAHPS was developed to be a publicly available standardized survey of pediatric inpatient experience of care. It can be used to benchmark pediatric inpatient experience across hospitals and assist in efforts to improve the quality of inpatient care.
Patient-centeredness, a key component of healthcare quality, refers to the principle that care should be designed around patients' needs, preferences, circumstances, and wellbeing. 1 In pediatrics, the goal is family-centeredness, meaning care that addresses the needs of the family as well as the child. 2 The National Quality Forum lists assessment of patient experience, often conducted using patient experience surveys, as a top priority. 3, 4 In hospitals caring for adults, patient experience is generally assessed using the Adult Hospital To inform the Child HCAHPS development process, we conducted a systematic literature search of the PubMed database on patient experience of care, reviewing .1500 abstracts and articles. We also examined existing adult and child experience-of-care surveys. We drew on Adult HCAHPS whenever appropriate so that Child HCAHPS could be harmonized with the adult survey. 5, 7, 8 Our goals were to understand the value of patient experience as a measure of healthcare quality and to identify essential domains for potential incorporation into the Child HCAHPS survey. As part of this process, we reviewed 67 surveys and articles describing patient experience surveys. The literature highlights the importance of measuring patient experience as a key element of quality and a target area for quality improvement efforts. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] The preponderance of the evidence shows positive correlations between patient-centeredness and a variety of quality measures, including performance on clinical processes of care and patient adherence to recommended treatment plans, as well as health outcomes. [9] [10] [11] [12] 14, 16, [19] [20] [21] [22] [23] In pediatric studies, positive parent report of communication with providers is associated with positive parent perception of discharge preparedness and correlates with a lower readmission likelihood and higher overall quality ratings by parents. 13, 15, 17 In addition, parents and patients have identified several domains of quality as important to patient-and familycentered care. These domains (eg, communication with providers, being kept informed, patient safety) encompass aspects of care with which patients are able to reliably report their experiences. 18, 24 To inform the development and use of Child HCAHPS, we interviewed experts in the fields of quality measurement, pediatric care, and patient experience. Other times, when there was an emergent medical problem that led to hospitalization, parents felt that there were no "real" decisions to be made because the severity of the condition dictated the treatment course (eg, surgery for appendicitis).
Field Testing
Child HCAHPS Survey Administration
We followed the Adult HCAHPS survey administration processes whenever possible. The survey was conducted by CAHPS-approved vendors that routinely field proprietary patient experience surveys for the participating hospitals. Parents or guardians (henceforth referred to as parents) of eligible patients were randomly selected using standard sampling procedures and were contacted 48 hours to 6 weeks after the child was discharged. The survey was administered by mail or by telephone in English or Spanish. Spanish surveys were administered to parents whom the hospital's records identified as preferring Parents and adolescents described poor experiences with admissions via the emergency department, frequently citing excessive wait times and a lack of information and support throughout the process:
• If you come in with your sick child through the ER, they can say, "you're being admitted" and it can be 6 o'clock at night, but you don't get your room until 2 in the morning. Now, I don't know of anybody who gets discharged between 6 and 2, so I don't know why there is such a gap there between "yes, you're being admitted" and "okay, we're finally bringing you to your room." There' s a really big gap there.
• I mean, we have some nurses who are really good that will come in, you know, "What do you need?
What do you want? What can we get for you?" and there' s other times that I'm totally forgotten about, like, she hasn't gotten any of her night meds and they all have to be switched over to IV because she can't take anything [by mouth] because she' s throwing up everywhere and you remind the nurses, "she still needs her meds, she needs her seizure meds and she needs her GI meds, we need to get these on board." Parents were frustrated when doctors did not communicate, listen, or involve them in discussions during their child' s inpatient stay:
• You get the residents that are coming in and rotating through, they've all got a chip on their shoulder like, "we know more than you because we're doctors." And I'm like, "Yeah, but I'm the parent and I know my kid better than you do." I butt heads with the new residents that rotate through … because they're like, "I'm the doctor!" and I'm like, "Yeah, back off, I'm the mother." • I think that some of the nurses, I don't know, maybe because they have a lot going on, they tend to get mad when you ask questions. But before you do anything to my child, before you give him anything, I feel I need to know what it is. Several parents conveyed the importance of doctors' respecting both parents and patients:
• I do have friends who have kids who might have some degree of developmental delay but they can understand but they've said that there' s been times where a doctor may come in and want to get some history about the child and so the parent is being asked questions like, "Tell me about what happened when he was born," "What went wrong?" those kinds of things, where its like, the parent is like, I don't want to talk about this in front of my child … due to his understanding.
• You do have to take the parent' s consideration when you are dealing with the kid. Even though the parent is not a doctor, there are some things that a parent knows about the child that a doctor or a nurse doesn't. Parents were concerned about clinicians making mistakes in their child' s care:
• I had one doctor come in, daughter was intubated and a big sign at the foot of her bed, "Critical airways." And she had pneumonia, so they had her on an [ventilator] .… [T]he tube wasn't down far enough and so if she coughed or moved it could have came out, so I guess the doctor heard that, came in the room and disregarded what the nurse said, disregarded what the sign said on the foot of her bed, and the nurse said, "Stop, don't move her! She' s going to choke!" And he moved her.
• My daughter, she has a feeding tube, so sometimes when she, you know when any kid is sick or anything is going on, they have to stop their feeds and hook them up to an IV and my daughter has an SIADH [syndrome of inappropriate antidiuretic hormone secretion] disorder, she' s fluid restricted, so if they give her too much fluid she'll puff up. Sometimes you got to be very very clear with them because she' s on a lot of medication and they have to put that in IV form and then that' s just more volume that she' d be getting.… [S]o sometimes they don't sit down and calculate and me and the wife would be constantly like, "Are you calculating this? Are you calculating this?" and then maybe like 24 hours later she' d be all puffed up, you know? And they weren't taking some things into consideration. Language barriers were associated with perceived increased wait times, lack of communication, and unequal treatment: measure of hospital performance, and therefore, validity and reliability testing of each measure focused on hospital-level analyses.
Exploratory Factor Analysis
We investigated the structure underlying the covariance matrices of case mix-adjusted hospital-level item scores to identify groups of items that were empirically related at the hospital level. We estimated a Bayesian hierarchical model for hospital-level correlation structure after removing sampling variation due to individual variability in responses 25 ; this estimate was used for the factor analysis and all of the following correlational analyses. We explored analyses with different numbers of factors and with both varimax and promax rotations, with generally consistent results regarding item groupings. This analysis generally confirmed that items that we would group together on conceptual grounds were also empirically related, such as the discharge items (Supplemental Figure 1) . We found that doctor and nurse communication items were substantially related to other communication items such as "providers talked and acted ageappropriately" and "kept parent informed." On conceptual grounds and for consistency with the Adult HCAHPS composites, we organized items into several composites for reporting purposes (see Table 3 for list of composite and single-item measures).
Hospital-Level Unit Reliability
Hospital-level unit reliability reflects measure variation between hospitals relative to random variation in the mean response within hospitals. CMS recommends collecting $300 responses per hospital to provide hospital-level unit reliabilities for the Adult HCAHPS item composites. 26 We used the Spearman-Brown formula to calculate the reliability at 300 completed surveys per hospital, aiming for a hospital-level reliability of $0.7 for most composite and single-item measures. Our composite and single-item measures demonstrated good to excellent hospital-level reliability (Table 3) . Only 1 measure, "involving teens in their care," had a hospital-level reliability ,0.7 at 300 responses per hospital. The lower reliability reflects the fact that the constituent items were asked only of parents with teenage patients, which were only 22.5% of completed surveys. Six measures had reliabilities of 0.7 to ,0.8, 6 had reliabilities of 0.8 to ,0.9, and 5 had reliabilities of $0.9, indicating excellent ability of the survey to distinguish high and low performers on the corresponding dimensions of patient experience.
Composite and Single-Item Correlations With Overall Rating
Criterion validity is the extent to which a measure relates to other measures as predicted by theory. We evaluated criterion validity by examining hospital-level correlations of composites and single-item measures with overall hospital performance, as reflected in the "overall rating" item. Of the 17 composite or single-item measures considered, 14 had significant positive correlations with the overall hospital rating, with a correlation of 0.90 for "would recommend this hospital" and correlations ranging from 0.49 to 0.71 for other measures (Table 3) .
Additional Statistical Testing
Internal consistency reliability, commonly assessed with the Cronbach coefficient (a), quantifies how well a scale calculated from a set of items measures a single underlying construct. Internal consistency reliabilities for our composite measures were good to excellent. Although 3 composites had an internal consistency reliability ,0.7, the others ranged from 0.75 to 0.94 (Supplemental Table 5 ). Item-to-composite correlations indicate how each item within a composite correlates with the overall composite. The item-tocomposite correlations ranged from 20.23 to 0.91 (Supplemental Table 5 ). The "mistakes and concerns," "communication about your child's medicines," and "helping your child feel comfortable" composites had low item-to-composite correlations, probably because each consists of items that are conceptually related but deal with fairly distinct processes of care. Composite-tocomposite correlations are used to determine whether composites are measuring distinct aspects of patient experience. These ranged from 0.33 to 0.88; the higher correlations reflected the strong associations at the hospital level among measures of communication (Supplemental Table 6 ).
Case-Mix Adjustment
When comparing hospitals, it is desirable to adjust for case-mix differences to estimate how different hospitals would score if they all provided care to comparable groups of patients. Case-mix adjustment estimates and removes the predictable effects of patient and respondent characteristics, such as age and health status, that are not under the control of the hospital and may affect scores on performance measures. We tested the effects of variables available from the survey and hospitals' administrative data and identified those that were predictive of responses and also had unequal distributions at different hospitals. 27 Our final model adjusted for the following variables, entered categorically: child age, child global health status, respondent age, respondent education, respondent relationship to child, and language preference. Of these, the 2 variables that had the largest effects were child global health status and parent education.
End-User Testing
After analyzing the national field test and proposing draft composite measures, we conducted an additional 23 cognitive interviews with parents to evaluate the understandability and validity of measure concepts and of measure labels used to describe each measure (eg, "privacy with providers"). End-user testing occurred in 2 rounds in Atlanta and Washington, DC. Based on this testing, measure labels were modified to improve their understandability. As a result of feedback from end-user testing, 3 measures-communication, patient safety, and pain-were prioritized as most important to a majority of parents.
We 
